A new spiculisporic acid derivative, spiculisporic acid E (2), and a new natural product 3-acetyl ergosterol 5, 8-endoperoxide (1), were isolated, together with ergosta-4, 6, 8 (14), 22-tetraen-3-one, glaucanic acid and glauconic acid, from the culture of the marine-sponge associated fungus Talaromyces trachyspermus (KUFA 0021). All the compounds were inactive against Gram-positive and Gram-negative bacteria, and Candida albicans, as well as multidrug-resistant isolates from the environment. Spiculisporic acid E (2), glaucanic acid and glauconic acid did not show in vitro growth inhibitory activity against the MCF-7 (breast adenocarcinoma), NCI-H460 (non-small cell lung cancer) and A375-C5 (melanoma) cell lines by the protein binding dye SRB method.
The genus Talaromyces was first introduced by Benjamin in 1955 to accommodate Penicillium species that produce teleomorphs with interwoven hyphae and soft cleistothecial ascomata, and it was redefined by Stolk and Samson in 1972, which restricted it to species producing asci in chains [1] . Later on, Pitt has proposed to include all gymnothecial ascomycetes with a Penicillium state in Talaromyces [2] . Several members of this genus have been reported to produce many interesting secondary metabolites [3] [4] [5] [6] [7] . Our group has also investigated the chemical constituents of the soil fungi of this genus as well as their in vitro growth inhibitory activity against some tumor cell lines. Examination of a Thai collection of Talaromyces bacillisporus, from a soil sample collected in Thailand, led to isolation of two new oligophenalenone dimers bacillisporins D and E, in addition to the known bacillisporins A-C and duclauxin. Bacillisporin A was found to be strongly active against MCF-7 and NCI-H460, and moderately active against SF-268 cell lines [8] . Chemical study of a previously undescribed species, T. thailandiasis, also from a soil sample collected in Southern Thailand, led us to isolate, besides two new merodrimanes thailandolides A and B, 3-methyl-6-hydroxy-8-methoxy-3,4dihydroisocoumarin, an O-methylated derivative of the aromatic fragment incorporated in thailandolide B, and the known penisimplicissin, vermistatin, and hydroxydihydrovermistatin [9] . Recently, this fungus was renamed T. thailandensis [1] .
Concerning T. trachyspermus, Shiozawa et al. [10] have previously reported isolation of trachyspic acid from the culture of the strain SANK 1291, isolated from soil collected in Japan. Trachyspic acid was found to inhibit heparanase in a dose-dependent manners with an IC 50 value of 36 µM. By using the TLC profiles of a colored spot, Frisvad et al. [11] have identified the presence of spiculisporic acid and glauconic acid from the culture of T. trachyspermus. Thus, in our effort to search for bioactive natural products from the marine environment, we have investigated the culture of the fungus T. trachyspermus KUFA 0021, isolated from the marine sponge Clathria reianwardii, which was collected from the coral reef in the Gulf of Thailand. The ethyl acetate extract of the culture of this fungus furnished, besides glaucanic and glauconic acids [12] , ergosta-4, 6, 8 (14) , 22-tetraen-3-one [13] , a new spiculisporic acid derivative, which we have named spiculisporic acid E (2), and a new natural product 3-acetyl ergosterol 5, 8-endoperoxide (1) . All the isolated compounds were tested for antimicrobial activity against Gram-positive (Staphylococcus aureus ATCC 25923 and Bacillus subtilis ATCC 6633) and Gram-negative (Escherichia coli ATCC 25922 and Pseudomonas aeruginosa ATCC 27853) bacteria, Candida albicans, and multidrug-resistant isolates from the (Table 1) confirmed the presence of a β-acetoxyl group on C-3. Thus, the structure of compound 1 was established as 3-acetyl ergosterol 5, 8endoperoxide. Although this has been previously reported as an acetylation product of ergosterol 5,8-endoperoxide isolated from Ajuga remota [15] , it has never been isolated from biological sources, and there was no previous report of its 1 H and 13 C NMR data. 0; δ C 172.1) was on C-11' was corroborated by the HMBC correlations of the methylene triplet at δ H 4.07 (J = 6.9 Hz, H-11') and the methyl singlet at δ H 2.07 to the carbonyl carbon at δ C 172.1. Since H-11' also gave a HMBC cross peak to the methylene carbon at δ C 25.7, the acetylated alkyl side chain was proposed. Taking together the 1 H and 13 C NMR data, the COSY and HMBC correlations, and the molecular formula, the structure of 2 was established as 2-[11-acetyloxy-1carboxyundecyl]-5-oxotetrahydrofuran-2-carboxylic acid. 1-Carboxyalkyl-5-oxotetrahydrofuran-2-carboxylic acid derivatives are also known as spiculisporic acids. The stereochemistry of (-)spiculisporic acid, first isolated from Penicillium spiculisporum, was solved by enantioselective organocatalytic Mukaiyama-Michael reaction [16] . Wang et al. [17] later reported isolation of three new spiculisporic acid analogues: spiculisporic acids B-D, and have tentatively established the absolute configuration of C-2 and C-1', by comparison of their 13 C chemical shift values with those of (-)-spiculisporic acid, as 2S, 1'S. However, the chemical shift values of C-2 (δ C 86.0) and C-1' (δ C 50.8) of compound 2 were much lower than those of C-2 (ca. δ C 88.0) and C-1' (ca. δ C 52) of (-)spiculisporic acid, (-)-5-epi-spiculisporic acid and spiculisporic acids B-D [18] . This difference is probably due to the use of different solvents to obtain the 13 C NMR spectra. In the case of compound 2, its 1 H and 13 C NMR spectra were obtained in CDCl 3 , while those of (-)-spiculisporic acid, (-)-5-epi-spiculisporic acid and spiculisporic acids B-D were obtained in CD 3 OD. Contrary to (-)-spiculisporic acid, (-)-5-epi-spiculisporic acid [18] and spiculisporic acids B-D [17] , which are levorotatory, compound 2 is dextrorotatory. Interestingly, even though the absolute configuration of C-2 and C-1' of (-)-5-epi-spiculisporic acid [18] , is 2S, 1'R, it is also levorotatory. Thus, the absolute configuration of C-2 and C-1' of the γ-butanolide moiety of compound 2 should be opposite to that of spiculisporic acid. Thus, it is proposed to be an enantiomer of (-)-spiculisporic acid, i. e. 2R, 1'R. Since compound 2 is a new compound, we have named it spiculisporic acid E. Glaucanic acid, glauconic acid and spiculisporic acid E (2) were evaluated for their in vitro growth inhibitory activity on the MCF-7 (breast adenocarcinoma), NCI-H460 (non-small cell lung cancer) and A375-C5 (melanoma) cell lines by the protein binding dye SRB method [19] , and none of them was active at the highest concentration tested (150 µM). Furthermore, glaucanic acid, glauconic acid, and spiculisporic acid E (2) were evaluated, together with 3-acetyl ergosterol 5, 8-endoperoxide (1) and ergosta-4, 6, 8 (14) , 22-tetraen-3-one, for their antimicrobial activity against Constituents from marine-sponge associated fungus Talaromyces trachyspermus Natural Product Communications Vol. 9 (8) 2014 1149
Gram-positive (Staphylococcus aureus ATCC 25923 and Bacillus subtilis ATCC 6633) and Gram-negative (Escherichia coli ATCC 25922 and Pseudomonas aeruginosa ATCC 27853) bacteria, Candida albicans, and multidrug-resistant isolates from the environment [20] ; all were inactive at the highest concentration tested (256 µg/mL). 
_____________________________________________________________ Experimental
General: Melting points were determined on a Bock monoscope and are uncorrected. Optical rotations were determined on an ADP410 Polarimeter. Infrared spectra were recorded on an ATT Mattson Genesis Series FTIR using WinFIRST Software. 1 H and 13 C NMR spectra were recorded at ambient temperature on a Bruker AMC instrument operating at 300.13 and 75.47 MHz, respectively. High resolution mass spectra were measured with a Waters Xevo QToF mass spectrometer coupled to a Waters Aquity UPLC system. A Merck Si gel 60 (0.2-0.5 mm) was used for analytical chromatography.
Fungal material:
The strain KUFC 0021 was isolated from the marine sponge Clathria reianwardii, which was collected from the coral reef at Kram Island, Chonburi Province, Thailand, by scuba diving at 10 m depth, in September 2011, and the sponge was identified by J. Buaruang (Division of Environmental Science, Faculty of Science, Ramkhamhaeng University, Bangkok, Thailand). Briefly, the sponge tissue was cut into a piece of 0.5 x 0.5 cm, placed on the malt extract agar (MEA) with 70% sea water and incubated at 28ºC for 7 days. The fungus was identified as Talaromyces trachyspermus on the basis of standard biological and physiological tests, as well as taxonomical determination according to Stolk and Samson's description [21] . The pure cultures were deposited as KUFA 0021 at Kasetsart University Fungal Collection, Department of Plant Pathology, Faculty of Agriculture, Kasetsart University, Bangkok, Thailand.
Extraction and isolation:
T. trachyspermus (KUFA 0021) was cultured for one week in five 90 mm Petri dishes with 25 mL of malt extract agar (MEA) with 70% sea water per dish. Twenty five 1000 mL Erlenmeyer flasks each containing 200 g rice and 200 mL water, were autoclaved, inoculated with 10 mycelial plugs of the fungus and incubated at 28ºC for 30 days. The moldy rice was macerated in ethyl acetate (12 L) for 7 days and then filtered. The 2 layers were separated using a separating funnel, and the ethyl acetate solution was concentrated at a reduced pressure to yield 102 g of the crude ethyl acetate extract, which was dissolved in 500 mL of a 4:1 mixture of CHCl 3 and EtOAc and then washed with H 2 O (3 x 500 mL). The organic layer was dried with anhydrous Na 2 SO 4 , filtered and evaporated under reduced pressure to give 94.5 g of the crude extract which was applied to a column of silica gel (330 g) and eluted with mixtures of light petrol-CHCl 3 and CHCl 3 -Me 2 CO; 250 mL fractions were collected as follows: Frs 1-59 (light petrol-CHCl 3 , 1:1), 60-130 (light petrol-CHCl 3 , 3:7), 131-329 (light petrol-CHCl 3 , 1:9), 330-403 (CHCl 3 -Me 2 CO, 9:1), 404-467 (CHCl 3 -Me 2 CO, 7:3). Frs 75-101 were combined (1.51 g) and crystallized in a mixture of light petrol and CHCl 3 to give 1.12 g of glaucanic acid. The mother liquor was chromatographed on a silica gel column (14 g) 
